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Bio/mucoadhesive systems are those which bind to the gastric
epithelial cell surface or mucin and serve as a potential means of
extending the Gastro retention of drug delivery system (DDS) In
the stomach by increasing the intimacy and duration of contact of

drug with the biological membrane.

A bio/muco-adhesive substance is a natural or synthetic polymer
capable of producing an adhesive interaction based on hydration—
mediated, bonding mediated or receptor mediated adhesion with a

biological membrane or mucus lining of GI mucosa.



The binding of polymers to the mucin-epithelial surface
can be subdivided into three broad categories:
1. Hydration-mediated adhesion
2. Bonding-mediated adhesion
3. Receptor-mediated adhesion

1. Hydration-mediated adhesion

Certain hydrophilic polymers tend to imbibe large amount of

water and become sticky, thereby acquiring bioadhesive

properties.



2. Bonding-mediated adhesion

The adhesion of polymers to a mucus or epithelial cell surface
Involves various bonding mechanisms, iIncluding physical-

mechanical bonding and chemical bonding.

Physicalmechanical bonds can result from the insertion of the

adhesive material into the crevices or folds of the mucosa.

Chemical bonds may be either covalent (primary) or ionic
(secondary) In nature. Secondary chemical bonds consist of
dispersive interactions (i.e., vander Waals Interactions) and

stronger specific interactions such as hydrogen bonds.

The hydrophilic functional groups responsible for forming

hydrogen bonds are the hydroxyl and carboxylic groups.



3. Receptor-mediated adhesion

Certain polymers can bind to specific receptor sites on the
surface of cells, thereby enhancing the gastric retention of

dosage forms.

Certain plant lectins such as tomato lectins Interact

specifically with the sugar groups present in mucus.



These systems with a density of about 3 g/cm3 are retained in the
antrum part of the stomach and are capable of withstanding its

peristaltic movements.

The only major drawbacks with such systems is that it Is
technically difficult to manufacture such formulations with high
amount of drug (>50%) and to achieve a density of about 2.5

g/cm3.

This approach involves formulation of dosage forms with the
density that must exceed density of normal stomach content

(~1.004 gm/cma3).



o These formulations are prepared by coating drug on a heavy
core or mixed with inert materials such as iron powder, barium

sulphate, zinc oxide and titanium oxide etc.

o The materials increase density by up to 1.5- 2.4 gm/cm3. A
density close to 2.5 gm/cm3 seems necessary for significant

prolongation of gastric residence time.

o But, effectiveness of this system in human beings was not

observed and no system has been marketed.

High-density systems




Raft forming Systems:
Raft forming systems have received much attention for the
delivery of antacids and drug delivery for gastrointestinal

Infections and disorders.

The mechanism iInvolved in the raft formation includes the
formation of viscous cohesive gel in contact with gastric fluids,
where in each portion of the liquid swells forming a continuous

layer called a raft.

This raft floats on gastric fluids because of low bulk density

created by the formation of CO2.



Usually, the system contains a gel forming agent and alkaline
bicarbonates or carbonates responsible for the formation of CO2 to

make the system less dense and float on the gastric fluids.

The system contains a gel forming agent (e.g. alginic acid), sodium
bicarbonate and acid neutralizer, which forms a foaming sodium

alginate gel (raft) when in contact with gastric fluids.

The raft thus formed floats on the gastric fluids and prevents the
reflux of the gastric contents (i.e. gastric acid) into the esophagus

by acting as a barrier between the stomach and esophagus.



Application of GRDDS

Gastro-retentive drug delivery system offer several
applications as follows:

Bioavailability: The bioavailability of controlled release
GRDDS is significantly enhanced in comparison to the
administration of non-GRDDS controlled release polymeric
formulations .

There are several different processes, related to absorptions
and transit of the drugs in the gastrointestinal tract, that act
concomitantly to influence the magnitude of drugs

absorption.



Site Specific Drug Delivery Systems: These systems are
particularly advantageous for drugs those are specifically

absorbed form intestine e.g. Furosemide.

The controlled, slow delivery of drug to the stomach provides
sufficient local therapeutic levels and limits the systemic exposure

to the drugs.

It reduces the side effects which are caused by the drugs in the

blood circulation.

In addition, the prolonged gastric availability from a site diteeted

delivery system may also reduce the dosing frequency.



Sustained Drug Delivery: In this system, dose large and
passing from pyloric opening is prohibited.
New sustained release floating capsules of nicardipine

hydrochloride were developed and were evaluated in vivo.

Plasma concentration time curves shows a longer duration for
administration (16 hours) in the sustained release floating

capsules as compared with conventional capsules (8 hours).

Hydrodynamically balance system (HBS) can remain in
stomach for prolong periods and hence release the drug_n

sustained manner for prolong period of time.



Enhancement of Absorption: Drugs which are having poor
bioavailability because of sitespecific absorption from the upper
parts of the GIT are potential candidates to be formulated as
floating drug delivery systems, thereby maximizing their

absorption.

By virtue of its floating ability these dosage forms can be
retained In the gastric region for prolong period of that drug can

be targeted with maximum absorption rate.



Minimize adverse activity at the colon: Retention of the
drug in the HBS systems at the stomach minimizes the amount

of drug that reaches the colon.

Thus, undersirable activities of the drug in colon may be

prevented.

This pharmacodynamic aspect provides the rationale for GRDF
formulation for betalactam antibiotics that are absorbed only
from the small intestine and whose presence in the colon leads

to the development of microorganism’s resistance.






